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1 - Phase Transitions in Pluronic P85 Solutions 
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Core-Shell Spherical Particles Model 

core region A 

shell region B solvent region C 

10% P85 Pluronic/D2O, 40 oC 

RA=43.9 Å  
RB=72.0 Å  

ρC = 6.4*10-6 Å-2  
ρB = 5.9*10-6 Å-2  
ρA = 1.7*10-6 Å-2  

Fits yield  
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Core-Shell Spherical Particles 
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In the core: 
2,795 PPO monomers 
690 PEO monomers 
490 D2O molecules 

In the shell: 
2,943 PEO monomers 
34,167 D2O molecules 

Material Balance Equations: Results for 10% P85 
at 40 oC: 



2- Structure of SDS Micelles 



- Surfactants are formed of a hydrophilic head and a hydrophobic tail 
 

- Micelles form when enough surfactants aggregate (above the critical  
micelle concentration or CMC) 
 
- SDS surfactants form micelles in water (or deuterated water) 

 
 

Micelle Formation 
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- Ellipsoidal micelles form 
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Ellipsoid Micelles Model Fit 

- Power law (low-Q) + ellipsoidal micelles (high-Q) model fits well 



1.5 104

2 104

2.5 104

3 104

3.5 104

4 104

4.5 104

280 300 320 340 360

10 % SDS
5 % SDS 
2 % SDS 
1 % SDS 
0.5 % SDS 

  E
lli

ps
oi

d 
Vo

lu
m

e 
(Å

3 ) 

 Temperature (K) 

Some Fit Results 

- Micelles become smaller at higher temperatures and lower volume fraction 
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- Salt addition affects lateral growth only 
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Material Balance Equations 

- SDS surfactant fraction remains constant above the CMC 
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Phase Diagram 

- SDS/water phase diagram from calorimetry 



3- Polymer Co-solvation and Co-nonsolvation 
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Co-solvation and co-nonsolvation 
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PNIPAM in d-ethanol/d-water 
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- Most polymers dissolve better in solvent mixtures (cosolvation) 
 
- PNIPAM is the only known polymer to obey a co-nonsolvation rule 

 
- PEO is characterized by a “perfect” solvation window for 10 % d-

water.  
 

- PNIPAM is characterized by a non-solvation window for 60 % d-
water.  
 

- SANS is a valuable thermodynamic probe to study phase transitions as 
well as nanostructures 

 
 

Results 



4. Final Points 
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SANS, VSANS and USANS Ranges 
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Final Words 
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